INTRODUCTION i
The geologic map provides new data on the age and structure of rocks exposed north of Bristol Bay, southwest Alaska. This information will be useful in evaluating the petroleum potential of Bristol Bay. The Jurassic volcanic rocks are locally recrystallized to fine-grained schist and phyllite. The metamorphic areas are adjacent to large faults and are apparently due to dynamic metamorphism under high pressure. The degree of metamorphism dies out away from the faults and also parallel to the faults. Three such areas of metamorphic rocks were recognized in the mapped area and there probably are others. In the Bethel quadrangle, 140 km to the north, tuffs and mafic flows of Permian age are metamorphosed in a similar manner adjacent to the Togiak fault (Hoare and Coonrad, 1959 , and unpublished notes).
The map includes the Goodnews
Weary graywacke (Jwg) The Weary graywacke is informally named for its exposures on the Weary River. The Weary River is a sluggish tributary of the Snake River which enters Bristol Bay east of the map area. The formation is a thick marine sequence of interbedded graywacke, argillite and conglomerate. The rocks are characteristically strongly indurated, thick-bedded or massive and highly fractured. It is commonly difficult to recognize bedding on the ridges. But large water-polished exposures in the sea cliffs south of the mapped area reveal that the rocks are highly deformed. Structural complexity precludes an accurate thickness estimate, but the unit is probably on the order of 2,000 to i f>,000 m thick. Earlier reconnaissance mapping (Mertie, 1938; Hoare and I boonrad, 1961) suggests that the Weary graywacke is widely exposed in i the mountains north of Bristol Bay and probably constitutes most of the rocks exposed in the vicinity of the Wood River lakes as far north as Lake Nerka. It is also widely exposed west and northwest of the mapped area in the mountains drained by the upper parts of the Goodnews and Kanektok rivers. The presence of schist clasts in these rocks of Early Cretaceous age and the lack of sedimentary rocks of Late Jurassic age suggest that the area was emergent and tectoni'cally active in Late Jurassic time.
Sedimentary rocks (Ks)
Most of the strata in this unit were previously thought to be of Late Cretaceous age and were assigned to the Kuskokwim Group (Hoare and Coonrad, 1961) . However, a new age assignment for the fossils in the unit and new stratigraphic evidence indicates that they are Early Cretaceous (Hauterivian) age. The strata that make up this map unit consist of (a) a relatively thick sequence of dominantly fine-grained calcareous rocks which dips consistently eastward and apparently overlies the Buchia Ridge graywacke (Kbg), and (b) a thin section of non-calcareous graywackes which overlies the calcareous grits (Keg).
The calcareous sequence (a) contains some pebble conglomerate and graywacke but is chiefly calcareous shaly siltstones with some fine- A much thicker section of mudstones and interbedded conglomerates crop out in the seacliffs at Nanavarchak Bay about 15 kilometers south of the mapped area. These rocks were previously thought to be of probable early Tertiary aga (Hoare and Coonrad, 1961) , but it now seems likely that they are Late Cretaceous. They contain thin carbonaceous shale and coal layers as well as fossil plants and are apparently non-marine. The source of the igneous body is apparently a 5-to 6-meter feeder dike which is exposed in the sea cliffs.
The absolute age of the intrusive rocks is not known but they are clearly younger than the rocks they intrude. They are similar to, and probably the same age as, the intrusive rocks at Nanavarchak Bay. At Nanavarchak Bay about 15 kilometers south of the mapped area numerous The Early Cretaceous rocks are at least 2,500 m thick and may have a thickness of 3,500 m. At the time they were deposited they must have been widely distributed in and near the map area. However, no rocks of Early Cretaceous age were found in a wide reconnaissance around the map 2 area. They are apparently restricted to an area of about 350 km between the Kulukak and Ungalikthluk faults. They are surrounded by older, more massive rocks which are less susceptible to erosion. These observations all suggest that the Early Cretaceous rocks must have been preserved from erosion. It seems likely that they were preserved beneath a thrust sheet which moved northwestward on the Kulukak fault. This would require a minimum of about 10 km tectonic transport.
At Nanavarchak Bay 15 km south of the map area non-marine deposits of Late Cretaceous (Maestrichtian?) age overlie strongly folded sedimentary rocks of mid-Jurassic age. The lack of Early Cretaceous rocks suggests that the area was emergent and tectonically active in pre-Late Cretaceous time. However, the Late Cretaceous rocks are also deformed.
They occur in a syncline which trends east or southeast. On the east side of Nanavarchak Bay the south 11mb of the syncline is apparently faulted off by one or two reverse faults which trend ENE and dip south.
Northwest transport on these faults suggests that the rocks were deformed by southeast compression in post-Late Cretaceous time. The Cretaceous and Jurassic rocks at Nanavarchak Bay are also displaced by northwesttrending normal faults. These faults dip steeply northeast or southwest and show a few meters or several meters vertical displacement.
The Togiak-Tikchik fault is part of the Denali fault system which extends across Alaska and is considered to be a major crustal fracture.
In general, the Denali fault system is characterized by large rightlateral strike-slip offset but it also shows dip-slip and reverse movements. In the map area the Togiak-Tikchik fault is concealed by unconsolidated deposits and there is no direct evidence of the nature of fault activity. However, the straight east wall of Togiak Valley and the volcanic rocks which erupted in Togiak Valley in Late Cenozoic time suggest a possible structural interpretation. The volcanic rocks are alkaliolivine basalts which are generally considered to originate in the mantle. They characteristically erupt in the vicinity of large tensional crustal fractures. In other words, it seems likely that the Togiak Valley is a tensional feature; it: probably is a graben or rift valley.
If this interpretation is valid, the straight east wall of Togiak
Valley is probably the scarp of a west-dipping normal fault.
About 150 km north of the map area in the Bethel quadrangle (Hoare and Coonrad, 1959 ) the Togiak-Tikchik fault clearly dips steeply westward but the sense of movement is reversed; the west side is up.
